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MINERALOGY.—Bementite and neotocite from western Washington, 
with conclusions as to the identity of bementite and caryopilite.' 
J. T. PARDEE, E. S. LARSEN, JR., and GEORGE STEIGER, U. S. 


Geological Survey. 


Occurrence and association. 


Specimens representative of manganese-bearing deposits in western 
Washington collected in 1917 and 1918 by J. T. Pardee and examined 


microscopically and chemically by Messrs. Larsen and Steiger, respec- 
tively, are determined to be chiefly bementite, a hydrated silicate of 
manganese. The material was collected at the Black and White, Apex, 
Triple Trip and other mines and prospects along the north and south 
forks of Skokomish River, Mason County, Washington, and from A. V. 
Ginnett’s prospect on Fidalgo Island south of Anacortes. Similar 
material was found by Prof. Henry Landes at the Tubal Cain mine 
west of Quilcene and is reported by others to occur on the mainland 
about 10 miles northeast of Anacortes and at a locality a few miles 
south of Lake Queniault. Most of these occurrences are within a 
narrow belt about 70 miles long that extends from the vicinity of Lake 
Queniault northeastward into the drainage area of Dungeness River 
and covers part of the eastern slope of the Olympic Mountains. The 
remainder, comprising the deposits near Anacortes, are about 60 miles 
further northeastward. This rather extensive occurrence of bementite 
in Washington is interesting in view of the fact that so far as known 
that mineral is rare elsewhere. Dana* mentions only one locality of 
its occurrence in America, namely, Franklin Furnace, New Jersey. 

1 Published by permission of the Director of the U. S. Geological Survey. Received 


November 26, 1920. 
2A system of mineralogy, ed. 6, p. 704, 1914; third appendix to same, p. 12, 1915. 
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The belt in which bementite is found is part of a densely forested 
and extremely rugged area in which the local relief ranges from 2,000 
to 6,000 feet or more. It has not been thoroughly prospected or 
even explored in detail, though most of it is within 15 or 20 miles of 
Puget Sound. From Hoodsport the deposits along the north and 
south forks of Skokomish River can be reached over a fairly good road 
and trails, but most other places in the belt are rather difficult of 
access. 

The rocks of the bementite area are chiefly greenstone, arkosic 
sandstone, argillite, and a deep red or maroon impure limestone that 
forms discontinuous layers and lenses. These rocks are steeply tilted 
and compressed and show the effects of regional metamorphism. The 
strike appears to be generally northeastward parallel with the distribu- 
tion of the deposits. The limestone contains poorly preserved fos- 
sils of minute foraminifera determined by Dr. T. W. Stanton as most 
probably belonging to the genus Globigerina, which may indicate the 
rock to be Mesozoic or younger. The field relations show only that 
the rock group is older than the recognized Tertiary of the region. 

The deposits that contain the bementite are either inclosed by or 
closely associated with the limestone. They are tabular or lens- 
like bodies, commonly from 5 to 20 or 30 feet in thickness and to be 
measured in their other dimensions by hundreds or thousands of feet. 
Parts of them are a bright red jaspery-looking rock composed of fine- 
grained quartz and hematite mixed in various proportions. Locally 
this material grades into practically unmixed hematite. The remaining 
and commonly the larger parts of the bodies are chiefly a dense very 
finely crystalline rock that consists chiefly of bementite. No dense speci- 
men was found in which the bementite was entirely unmixed with 
other minerals, and the texture of the rock is so fine that a heavy- 
solution separation, as described further on, was found necessary to 
obtain material suitable for analysis. Much of the bementite rock, 
however, contains but a relatively small amount of other minerals 
and, therefore, its properties are essentially the same as those of the 
selected material to be described. The microscope shows the prin- 
cipal associated minerals to be quartz, rhodonite, and a carbonate 
near calcite and manganiferous calcite (7 = 1.660 to 1.705), these 
ininerals being intergrown with the bementite and also deposited in 
veinlets that cut it. 

Locally the bementite rock is cut by veinlets, visible to the unaided 
eye, that contain one or more of the minerals quartz, calcite, manga- 
































JAN. 19, 1921 PARDEE, LARSEN, & STEIGER: BEMENTITE 27 





nocalcite, rhodonite, rhodochrosite, barite, and manganophyllite. At 
the Apex mine a dense, hard, fine-textured, dark green to black ma- 
terial composed chiefly of manganese oxides forms numerous irregu- 
lar streaks and bunches that are inclosed by the bementite rock. 
Under the microscope thin sections of this material show an irregular 
frame-work or skeleton of transparent bementite imbedded in the 
opaque oxides. The boundaries between the silicate and the oxides 
are sharp and the two appear to be of contemporaneous origin. The 
mineral species of the oxides has not been determined. 

A rather striking local feature of the bementite rock is its associa- 
tion with native copper. At the Black and White mine this metal 
is disseminated as fine specks and flakes through a considerable body 
of the bementite rock to which it imparts a noticeable red color. 
Similar, though less abundant, occurrences of copper were observed 
at Ginnett’s prospect and a few places elsewhere. Very small amounts 
of chalcocite were also observed in specimens from the Black and 
White and other deposits in that vicinity. 

Some specimens of the bementite rock are cut by thin veinlets of 
dark brown to black amorphous neotocite, associated with calcite, 
quartz and barite. 

The principal weathering product of the ordinary bementite rock 
is a soft, dull black, amorphous manganese oxide. Weathered spec- 
imens of the copper-bearing rock commonly show a little green copper 
stain and specimens from the Black and White mine contain in addi- 
tion bright red coatings composed of felted aggregates of fine prisms 
of cuprite or chalcotrichite. 

The source of the manganese of the bementite rock or the form in 
which it was first deposited is not known. Its distribution along beds 
of limestone, however, suggests it to be of sedimentary origin, and 
the character of the deposits and of the rocks that inclose them indi- 
cates the bementite to be a product of regional metamorphism. 

The appearance of some thin sections makes it seem probable that 
the bementite was derived from a granular mineral, possibly tephroite, 
that was associated with more or less rhodonite. In some specimens 
veinlets of fresh rhodonite cut the bementite, in others crystals of 
rhodonite are embedded in the bementite, but these may represent 
veinlet cuttings and crystals associated with the mineral from which 
the bementite was derived and the rhodonite may have resisted de- 
composition. However, none of the minute veinlets of bementite 
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was observed to cut the embedded rhodonite crystals and it may be 
that the rhodonite is later than and derived from the bementite. Much 
of the quartz is clearly later than the bementite and in places the 
bementite is largely replaced by finely crystalline quartz. Some cal- 
cite and manganiferous calcite are also later than the bementite, as 
is also tire copper. 

Physical properties. 


The fresh bementite is light gray or grayish brown in color, has a 
vitreous luster, and is transparent in splinters, but on weathering the 
color darkens and the material becomes dull and opaque, even in 
splinters. The mineral has a hardness of about 6 and a specific grav- 
ity of 3.106. It is tough and has a splintery fracture. It is decom- 
posed by hot acid, and fuses easily to a black glass. 

Under the microscope the mineral is seen to be in felted aggregates 
of fibers or plates. Most of it is very finely crystalline but in some 
parts the crystallization is coarse and tends to be spherulitic; tiny 
veinlets of more coarsely crystalline mineral, with elongation across 
the walls, cut the finely crystalline material. 

The platy crystals show a perfect cleavage with the acute bisectrix 
normal to the plates and cleavage. The optical character is —- and 
the elongation is therefore +. The axial angle is near o. The indices 
of refraction are a = 1.624, 8 = 1.647, y = 1.647. 


Composition. 


A sample of several grams of bementite that was separated by 
heavy solutions from the manganese-bearing rock of the Black and 
White mine and, as shown by the microscope, contained not more 
than 1 per cent of impurities consisting of calcite and rhodonite, 
was analyzed by Mr. Steiger with the result shown in column 1, 
table 1. For the purpose of comparison, analyses of bementite from 
Franklin Furnace are given in columns 2 and 3 of table 1, caryopilite 
in column 4, and inesite in columns 5 and 6. In table 1 are given the 
chemical analyses, in table 2 the molecular ratios, and in table 3 the 
molecular ratios reduced to 100. 

Bementite, Olympic Range, Washington. Analyst, Steiger. 

. Bementite, Franklin Furnace, New Jersey. Analyst, Steiger. 

. Bementite, Franklin Furnace, New Jetsey. Analyst, Konig. 

. Caryopilite, Pajsberg, Wermland, Sweden. Analyst, Hamberg. 

. Inesite, Dillenberg, Germany. Analyst, Barwald. 

}. Inesite, Pajsberg, Wermland, Sweden. Analyst, Flink. 
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TABLE 1. ANALYSES OF BEMENTITE, CARYOPILITE, AND INESITE. 














1 2 3 a 5 6 

MR Lk obs 6S ce ae hes 39.92 38.36 39.00 26.16 43 .92 43 .67 
MAC dtoa bs dhala dts 41.58 39.22 42.12 46.46 37 .87 37.04 
PE he oS Gata 4.15 4.94 Daw  weite 0.69 1.11 
ds Sonsini 4.46 3.35 3.83 4.80 0.33 0.15 
ty a a a age 0.40 0.62 Trace 0.28 8.40 9.38 
NS Sea tucs wo pee 2.93 BT St exied wiavorn, sk teenies 
aes oth oa bh, phe eer ape e 0.37 0.77 
ead chee serials.) bieeeerciee 0.20 iis > ae 
Te ae 1.32 Re Atay 2 0.35 SS ah 
ee on FC Finchce SE eT 1.83 Jock et) eae 
es ee 0.49 0.60 pee 4.54 | nepoe 
GES 7.90 8.01 { 3. \ 9.81 4.68 { e-e 
Drs rccs nue sccvn, kett eo ee eee ie = ese SR ee: 

100. 22 99.70 106.00 99.85 100.72 99.29 


TABLE 2. Mo.ecuLar Ratios. 


DN, 2% G5. save sleaeue 665 639 650 603 732 728 
RNS. Sac . 5s 550 593 654 533 522 
| a sey ! 57 69 52 5 a 10 15 
BaO... .... ae 112 84 96 120 S 4 
ran scece cusaat 7 11 Ped 5 150 168 
rend s wee ant a irynte 36 35 
PbC ae cas he. - wr _ 1 “Sait 3 
"See ae 13 9 a she 3 3 
DR te, s woes ae ee 5 ois 8 sini by 
| ER a ee a Fe 439 444 469 545 512 398 
TABLE 3. Mo.ecuLaR Ratios oF TABLE 2 REDUCED To 100. 
Gs fos vain cad 35.40 34.61 34.30 31.10 37 .59 39.62 
Sas <i. ceeuwaed 40.55 40.62 40.95 40.22 35.98 38.74 
eds a abe alas tuca Sar 23.36 24.07 24.75 28.12 26 .28 21.64 


ree ee 0.69 0.70 eee 0.56 Ouse ~tsaview 


100.00 100.00 100.00 100.00 100.00 100.00 
“Under MnO have been summed up the molecular ratios of MnO, FeO, MgO, CaO, 
ZnO, and PbO. 














The average molecular ratio of the three analyses of bementite is 
40.7Mn0.24.1H20.34.8SiO2., and agrees very nearly in composition 
with the formula 8MnO.5H:20.7SiO:. 

Written in the rational form this formula becomes 8Mn.10 H.7Si. 
270 or 5MnH,SiO,.MnSiO,.MnSiOs. 

Leaving out water leads to the rather more simple rational formula 
8Mn.7Si.220.5H2O, or 6MnSiO;.Mn.SiO,.5H20. 


Identity of bementite and caryopilite. 


The distinction between bementite and caryopilite has been based 
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largely on the difference in 
their chemical composition, 
but an examination of the 
analyses and molecular 
ratios of the two as shown 
in tables 1 and 2 casts some 
doubt on this distinction, 
especially as the analysis of 
caryopilite is reported to 
have been made on mate- 
rial not entirely pure.* The 
analyses of caryopilite show 
somewhat less silicate and 
somewhat more water and 
for the bases higher MnO 
and correspondingly lower 
FeO than the bementite. 
The bementite from Frank- 
lin Furnace carries con- 
siderable zinc. The optical 
and other physical proper- 
ties of the two minerals as 
seen in table 4 show con- 
clusively their identity. 
The bementite from Frank- 
lin Furnace is said to be 
soft, and the caryopilite is 
said to have a hardness of 
3 to 3.5, while the massive 
bementite from Washington 
has a hardness of about 6. 
The low hardness of the 
first two may be only ap- 
parent and due to the friable 
character of the material. 
In view of the close similar- 
ity in other optical proper- 
ties, the somewhat lower in- 
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eralogy, p. 704. 
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dices of refraction of the caryopilite are not sufficient to cast any 
serious doubt on the identity of the two minerals. The name bemen- 
tite has the priority, and should be retained for the species. 

The composition of the inesite and ectropite is much like that of 
bementite, but their other properties are sufficiently different to dis- 
tinguish them. 

NEOTOCITE. 


Occurrence and properties. 


The neotocite is present in small veinlets cutting the bementite. It 
is brown to black, has a clear, resinous luster, and a conchoidal frac- 
ture. It is brittle and has a hardness of about 4. Under the micro- 
scope it is clear red-brown in transmitted light, isotropic, and has an 
index of refraction varying from 1.45 to 1.50 and averaging about 
1.47. For comparison, neotocite from Sweden was examined. It is 
black, has a conchoidal fracture, and a vitreous luster and looks like 
coal. It is brown in powder and in transmitted light under the 
microscope is clear brown. In part it is isotropic with an index of 
refraction varying from 1.53 to 1.56, in part it is birefractory with a 
mean index of refraction varying from 1.54 to 1.58 and a birefringence 
of about 0.02. The birefractory part is clearly crystallized from the 
amorphous part and its variable properties are probably due to 
incomplete crystallization giving submicroscopic admixed amorphous 
material. The crystalline part is probably bementite. The name 
neotocite should be confined to the amorphous mineral having the 
approximate chemical composition MnO.SiO:.1H,O while bementite 
should be applied to the crystalline mineral (8 MnO.7 SiO2.5 H:O). 
In common with most amorphous minerals, the composition of neo- 
tocite is much less uniform than is that of the crystalline form, be- 
mentite. 

Composition. 

A chemical analysis made of powder separated from admixed quartz 
and calcite by heavy solution and carrying a small amount of impur- 
ities is shown in tables 5 and 6. 

1. Neotocite, Olympic Range, Washington. Analyst, Steiger. 

2 and 3. Neotocite, Gestrickland. Analysts, Cleve and Nordenskiéld. 

4 and 5. Stratopeite, Pajsberg. Analysts, Cleve and Nordenskidld. 

6. Hydrated manganese silicate, near neotocite, from Dillenberg mining 
region, Germany, described by A. Schneider.‘ 

The mineral dissolves readily in 1:1 hydrochloric acid with sep- 

‘ Jahrb. Preuss. Landesanstalt, 472 et seq. 1887. 
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aration of sandy silica. The figures shown in table 6 roughly sug- 
gest a ratio of R”O to SiOs, of 1:1, witha variable quantity of water. 
However, the chemical composition must be considered very doubtful. 


TABLE 5. ANALYSES OF NEOTOCITE, STRATOPEITE, AND A MINERAL NEAR NEOTOCITE. 
2 q 4 6 

SiO,... : ! 35.79 34. 35.05 35.83 35.64 
MG ose Rlcmaany Wi skate Wee 2.59 
| EE ore ) 10.90 1.36 3.2 3.02 
MnO.... sa 20.51 22.67 38.49 
ee meets 13.93 
cs eines a 2.8: 2.44 

‘ 0.52 

8.48 


7.29 


PbO. 


100.30 


100.61 99.86 99.95 100.67 
* Part or all of the iron may be present as FeO in which case a correspondingly large 
part of the manganese will have the form of MnQy. 


TABLE 6. Mo.ecutar Ratios REpucEeD To 100. 


7 2 


30.3 28.6 24 26. 
5 3.2 6.3 0.4 
3.0 26.3 20.2 31.7 
2 11.9 46.1 41.3 


100.0 100.0 100.0 100.0 100.0 


> Ratios after deducting calcium carbonate equivalent to COs. 


PALEONTOLOGY .—Shell regeneration in a Pennsylvanian brachiopod.' 
W. ARMSTRONG PRICE, West Virginia Geological Survey. (Com- 
municated by Sidney Paige.) 

The accompanying photograph, figure 1, shows an area of abnormal 
sculpture upon the interior surface of a pedicle valve of Derbya crassa 
(Meek and Hayden). The specimen consists merely of the impres- 
sion of the interior of the valve in a fine-grained, calcareous sand- 
stone. It was associated with numerous impressions* of normal shells 
of this species and with other marine invertebrates. 

1 Published with the permission of the Superintendent of the West Virginia Geological 
Survey. Received December 13, 1920. 

2 In gray, sandy shale collected by Mr. Davip B. Recsr, from the Kanawha Black 
Flint horizon of the Kanawha Group of the Pottsville Series near Summit Station, Web- 
ster County, West Virginia. 
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1. Description of abnormal sculpture—The area of abnormal sculp- 
ture extends from the front margin inward, beyond the center of the 
shell, for about three-fifths the height and is lobate in outline. It is 
expanded in the central region where it is sharply defined and has a 
semicircular border. The lateral borders are somewhat irregular and 
abnormal sculptural elements (costae) are superimposed upon 
the normal sculpture in these regions. 


The megascopic sculpture 
of the abnormal area con- 
sists of two elements. 
Radiating costae of normal 
size extend inward from the 
front margin where they 
are parallel to each other 
and are rather evenly 
spaced at the normal in- 
terval for this portion of 
the shell. Slight irregu- 
larities in spacing appear. 

Fig. 1. Impression of the interior of a pedicle The costae diverge inward, 
valve of Derbya crassa (X 1'/3) showing an area of the divergence being ac- 

Fae ee sor sats of Wet celerated in amount beyond 

the first undulation of 
growth. They increase irregularly in number toward the central 
region of the shell by the interpolation of smaller costae in such a 
manner as to produce a fasciculate distribution. Both the fasciculate 
design and the irregularity of the interpolation are abnormal in this 
species. 

The undulations of growth of the normal portion of the shell which 
intersect the abnormal lobe are continued with unequal distinctness 
across it. 

Faint transverse lines, sharply convex toward the back, cross the 
costae at three points, each originating just beyond one of the growth 
undulations of the normal portion of the shell. They appear to be 
weak undulations of growth. 

The minute granular projections which covered the interior sur- 
face of the shell were finer upon the abnormal area than upon the nor- 
mal shell. 

The abnormal lobe has the appearance of a patch placed over a 
hole of somewhat irregular outline and slightly overlapping the edges 
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of the shell around the hole. Along the overlapped margin the cos- 
tae are arranged in a cross-hatched design. It is possible that the 
original break was much smaller than the lobe of reversed sculpture 
and it may possibly have been subcircular in outline. Along a por- 
tion of the inner and lateral borders the ‘‘patch” appears to have. 
overlapped the edges of the break and to have failed to meet the 
shell smoothly where a gaping crack in the mold appears to denote 
an irregular ridge which joined the two. 

2. Origin of abnormal lobe by regeneration.—The irregularity of the 
sculpture of the “patch” and its lack of resemblance to that of any 
of the associated organisms exclude the possibility of its being merely 
a portion of another shell pressed against the shell of the derbya or 
adhering to it. It seems most certainly to be an instance of regen- 
eration, or replacement of a broken portion of the shell. The mantle 
must also have been damaged by the breaking away of the shell and 
this injury probably supplied the stimulus which brought about the 
regenerative growth. The new growth was thus partly a pathologic 
phenomenon. 

3. Origin of the injury to the shell—How such a break in the shell 
may have been caused is not altogether clear. The absence of peb- 
bles and coarse sand in the sediment which enclosed the shell de- 
notes comparatively quiet waters and eliminates the likelihood of its 
having been caused by the pounding of shells, or shells and stones, 
by wave action. The break appears to have been irregular in outline, 
and unlike the neat round holes drilled in modern shells by boring 
snails. It is possible that an enemy among the fish was responsible 
for the injury. 

4. Mode of regenerative shell growth—From the inward divergence 
of the costae of the regenerated shell it seems likely that the new shell 
material grew in the direction of divergence across the break and that 
the growth did not begin simultaneously all over the damaged area. 
Increase in extent in the normal shell is in a forward direction, and it 
is probable that, as in the case of the Pelecypoda, as the thickened 
margin of the mantle is advanced by mantle growth it deposits the 
larger bulk of the shell material. In the case of the shell which we 
are studying, it would appear that the direction of growth was re- 
versed. Since we have no way of knowing the extent to which the 
mantle was damaged we cannot determine the method by which it 
replaced the shell. It is conceivable that the thickened margin may 
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have become inverted by reason of the pathologic condition of the 
mantle and that it reformed the shell by inward growth. 

By whatever means accomplished, a layer of new shell substance 
was spread across the break, overlapping the edges of the old shell, 
and was deposited in part upon its inner surface. 

While the regenerative growth appears to have been abnormal in 
direction and in the pattern of the resulting sculpture, yet the costae 
are normal in size and only slight irregularities in spacing were pro- 
duced. 

5. Rate of regenerative shell growth.—The rate of shell replacement 
was sufficiently rapid to complete the patching before the death of 
the animal. 

6. Time of the injury.—It may properly be inquired whether the 
supposed break in’ the shell occurred before or after the shell had 
attained its present height. It seems possible that the break may 
have taken place when the shell had grown only to the last undulation 
of growth posterior to the present front margin, or to some point 
between these two lines. The unbroken continuity of the costae of 
the ‘“‘patch’’ up to the present margin without the interpolation of 
new costae anteriorly suggests that the shell did not grow appreciably 
in length after the ‘“‘patch’’; was completed. A slight anterior diver- 
gence of the costae of the “‘patch’”’ at the border of the present margin 
may indicate a little forward growth. If such growth did occur, it 
may have taken place while the regeneration was in progress. 

There appears to be no indication as to whether the injury was 
sufficient to affect the rate of general shell growth as the shell is within 
the limits of the common adult size for the species. 

Summary of conclusions ——The impression of a pedicle valve of 
Derbya crassa from the Pottsville Series shows a lobate area upon the 
interior surface in which the normal direction of costal divergence is 
reversed. 

1. The costae of this lobe are fasciculate, a feature foreign to the 
species. The inwardly diverging costae overlap the normal costae 
in places. Other minor details of abnormal ornamentation are noted. 

2. The abnormal lobe is not a portion of a foreign shell but was 
regenerated by the animal following a break in the shell. The mantle 
also was probably damaged. 

3. The origin of the injury to the shell is problematical. The en- 
closing sediment was deposited in quiet waters. If the injury was 
caused by an enemy of the brachiopod, the form of the “‘patch’’ gives 
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no clue to its identity. It is suggested that a fish may have been 
responsible for the damage. 

4. The direction of costal divergence is taken as the direction of 
progressive shell growth in the regenerated area. The precise mode 
by which the shell was rebuilt is obscure. 

5. Regenerative growth was sufficiently rapid to complete the 
“patch” before fatal damage was done to the exposed animal. 

6. The injury probably occurred when the shell had very nearly 
reached its present size, or at least had reached the first growth 


undulation posterior to the margin. 
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PROCEEDINGS OF THE ACADEMY AND AFFILIATED 
SOCIETIES 


PHILOSOPHICAL SOCIETY OF WASHINGTON 
835TH MEETING 


The 835th meeting was held at the Cosmos Club, April 24, 1920, with 
President SoSMAN in the chair and 40 persons present. The program was 
as follows: 

W. H. SouperR and C. G. Peters: Physical properties of dental materials 
(presented by Mr. Souder). This paper, which was illustrated by lantern 
slides, has since been published in full in Dental Cosmos for March, 1920. It 
was discussed by Messrs. A. W. Gray, WHITE and HUMPHREYS. 

H. A. MARMER: Kesults of recent tidal current investigations. 

In the past few years, current observations have been secured from the 
Light Vessels stationed on the Atlantic and Pacific coasts of the United 
States, from five to forty miles offshore. The instruments employed were 
necessarily of the simplest character. A log line, a fifteen-foot current 
pole, a sandglass or stop watch, and a pelorus constituted the whole outfit. 
Observations were made hourly, both night and day. 

The results of these observations show that on the Atlantic coast, in the 
inland waters and close inshore along the coast, the tidal currents are of the 
simple rectilinear or reversing type; that is, the flood runs for a period of 
about six hours in one direction and the ebb for a like period in the opposite 
direction. Also, the two floods and the two ebbs of the tidal day are very 
nearly alike. The curve of velocities, therefore, is approximately a sine 
curve and the times of slack, and of flood and ebb strengths bear a nearly 
constant relation to the times of local high and low water. 

Farther offshore, the currents on the Atlantic coast become more com- 
plex. Instead of flowing in the same general direction for a period of six 
hours, and in the opposite direction for a like period, the current constantly 
changes directions, clockwise, at such-a rate that in a little over twelve 
hours it will have veered completely around the compass. That is, the 
current is rotary instead of being rectilinear. In a tidal day, therefore, the 
curves representing the velocity and direction of the current will appear 
as two ellipses, bearing a close resemblance to each other in every respect. 

The rotary current is distinguished from the rectilinear current not only 
by the constant change in direction, but also by a difference of behavior 
in the change of velocity. In the rectilinear type, the current starts from a 
slack or period of no motion and gradually increases until it attains a max- 
imum, after which it decreases to another slack. In the rotary current, 
there is no period of slack; the current is running at all times. There is, 
however, a maximum and a minimum velocity, corresponding to half the 
major and minor axes of the ellipse representing the curve of velocities. 
This rotary type of current having a circuit of approximately twelve hours 
and the two circuits of the day being very much alike, is typical of the off- 
shore current of the Atlantic coast of the United States. 
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On the Pacific coast somewhat similar conditions obtain. The currents 
close inshore are of the rectilinear type, while those offshore are of the clock- 
wise rotary type. However, the two current curves of a tidal day are gen- 
erally quite different. This is due to the diurnal inequality present in the 
tides of the Pacific coast. 

The diurnal inequality is largely a function of the moon’s declination. 
It therefore varies throughout the month, being at a minimum when the 
moon is on the equator and a maximum when the moon is furthest north 
or south. The effect of this on the rotary current is to make the two cir- 
cuits of a tidal day very nearly alike when the moon is on the equator, but 
quite unlike when the moon is farthest north or south. 

The paper was illustrated with lantern slides, and was discussed by Messrs. 
Wuire, C. A. Briccs, TucKERMAN, O. S. ADAMS, HUMPHREYS, BEALL, 
McKEEHAN, Bowl1k and HAWKESWORTH. 

In reply to questions by Messrs. WHITE, HUMPHREYS and ApDamMs, it 
was brought out that the relation of strength of current to time of high 
and low water varies greatly; that the motion of tidal currents is in the 
same direction from surface to bottom, and that the direction of rotation 
of the rotary current is conditioned by local causes. 

836TH MEETING 

The 836th meeting was held at the Cosmos Club, May 8, 1920, with 
President SosMAN presiding and 30 persons present. The program was as 
follows: 

F. B. Sm.sBEE: Physics of the high-tension magneto. 

Magnetos for igniting internal combustion engines have been gradually 
evolved in parallel with the development of the engines on which they are 
used, and the present high-speed, high-compression engines have led to the 
development of the present so-called “high-tension magneto.” This is an 
extremely complex electrical system and the complete details of its opera- 
tion are relatively little understood even by the manufacturers of the ap- 
paratus. 

The speaker described the results of a study of this type of device carried 
out at the Bureau of Standards in connection with the developing and test- 
ing of aircraft engines. The results of this study have been published in 
Report No. 58 of the National Advisory Committee for Aeronautics. 

The cycle operations of the magneto can be divided into a number of 
periods during each of which the electrical phenomena proceed under fairly 
definite conditions, but each of which is separated from the one preceding 
and the one following it by a change of conditions, such as the opening of 
the primary contact or the breaking down of the spark gap. Some of 
these periods, such as the building up of the primary current can be studied 
by means of the oscillograph, but others, such as the rise of voltage after 
“‘break”’ are so short that this instrument cannot record the phenomena. 

The paper was illustrated by a number of oscillograms showing both 
normal and abnormal performance of ignition apparatus. 

Discussion: The paper was discussed by Messrs. C. A. Briccs, WHITE, 
SLIGH and SOSMAN. 

C. Nuspaum: The magnetic reluctivity relationship as related to certain 
structures of an eutectoid carbon steel. 

The magnetic reluctivity p, defined as the ratio of the magnetizing force 
to the induction, has been shown by Kennelly to be related to the magnetizing 
force by the relationship 
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p= a + BH (1) 
but for high inductions this has to be modified to 
H 
i ee eat B,H (2) 


where p, is the metallic reluctivity and B—H is the metallic induction or 
flux carried only by the molecules of the metal. For pure and well-annealed 
materials the reluctivity line is a straight line while in the more or less im- 
pure commercial materials the reluctivity line while approximately a straight 
one has generally a point where its slope changes. Since the change in the 
slope of the line is in general greater with the increase in impurity of the 
material the cause is evidently a lack of homogeneity; 7. e., the presence in 
the substance as aggregates or inglomerates of materials of different mag- 
netic characteristics. Although the arrangement of the constituents in a 
carbon steel is generally a random one, it may be considered as combinations 
of any of the three simple arrangements; v72z., (a) the parallel, (>) the series, 
and (c) the spheroidal. 

In the experiments described in the present paper, two specimens of an 
eutectoid carbon steel (0.85 per cent carbon) were selected and turned down 
to a uniform diameter of approximately 7 mm. Each of these specimens 
was quenched from 800° C., one in oil, the other in water, and then care- 
fully ground down to 6 mm. Each specimen was then cut in halves desig- 
nated A and B, which were then drawn alternately to increasingly higher 
temperatures up to 700° C. Normal induction curves, up to values of the 
magnetizing force as high as 2500 gauss, were determined after each op- 
eration. 

Curves for a few of these heat treatments were shown. Other magnetic 
properties shown graphically were (a) the values of the induction for con- 
stant values of the magnetizing force as plotted against the drawing tem- 
peratures; (b) the reciprocals of the susceptibility (4 times the reluctivity) 
as plotted against the magnetizing forces; (c) the value of the saturation 
intensity of the magnetization as plotted against the drawing temperatures; 
and (d) the values of the “magnetic hardness” as plotted against the draw- 
ing temperatures. Referring to equation (2) the values of the saturation 
ia’ t. e., the reciprocal of the slope 
of the reciprocal of susceptibility line. The values of the ‘‘magnetic hard- 
ness” are the values of a; 1. ¢., the intercept on the axis of ordinates. 

These two characteristics are those with which this paper is most concerned, 
since they show more than any others the transformations which take place 
in the steel as a result of the heat treatment. It is found that in a region 
included by the quenched condition and a drawing temperature of 230° C., 
in which the specimen is known to be martensitic in structure there is a 
distinct bend in the reluctivity lines and consequently there are two values 
of the saturation intensity of magnetization and the “‘magnetic hardness” 
as calculated from the upper and lower portions of the reluctivity line. In 
the range of drawing temperatures bounded by 230° C. and 470° C., in which 
the steel is troostitic, the reluctivity line has but one slope, hence the satura- 
tion intensity of magnetization and the ‘‘magnetic hardness’ each have but 
one value for a given drawing temperature and the material is magnetically 
homogeneous. Beyond 470° C. the reluctivity line again has a bend and 


intensity of magnetization are equal to 

















40 JOURNAL OF THE WASHINGTON ACADEMY OF SCIENCES VOL. 11, NO. 2 


the material is non-homogeneous, this inhomogeneity being due to the in- 
creasing size of the aggregates and to their approaching stratification. 
The paper was illustrated by lantern slides. 
Discussion: ‘This paper was discussed by Messrs. SosMAN, C. A. BRIGGs, 
SILSBEE, TUCKERMAN, and HUMPHREYS. 
S. J. Maucuty, Recording Secretary. 


CHEMICAL SOCIETY 
(Local Section of the American Chemical Society.) 


268TH TO 300TH MEETINGS 


The 268th meeting was held at the Cosmos Club on February 8, 1917. 
F. A. McDermott presented a paper on Some experiments on the growth of 
yeast in synthetic media. ‘The proposed ‘‘code of ethics’ for the chemical 
profession was discussed. Messrs. HILLEBRAND, BUCHBINDER and others 
informally discussed current experience with so-called ‘‘analyzed chemicals.”’ 

The 269th meeting was held at the Cosmos Club on March 8, 1917. Co- 
ordination of action among the local sections of the American Chemical 
Society was discussed informally. The regular program was as follows: 
F. B. LA Force: Sedoheptose, a new sugar from Sedum spectabile. E.C. 
McKeEtvy: Composition and testing of commercial liquid ammonia. D. R. 
HarPER, 3D: Work on the thermodynamic properties of ammonia at the Bureau 
of Standards. 

The 270th meeting was held at the Cosmos Club on April 12, 1917. Pro- 
gram: W. M. Ciark: Indicators and the hydrogen electrode in the service 
of bacteriology. J. N. Curr: Citric acid fermentation of Aspergillus niger. 
L. E. Wise: Elementary organic analysis by micro-combustion methods. 
F. R. Brcnowsky: The electrometric determination of zinc. 

The 271st meeting was held at the Cosmos Club on April 20, 1917. Prof. 
Marston T. Bocert of Columbia University, Chairman of the Chemistry 
Committee of the National Research Council, spoke upon Chemistry and the 
war. The aims and purposes of the Research Council in peace and war 
were discussed with special reference to chemistry. 

The 272d meeting was held at the Cosmos Clubon May 10,1917. Program: 
H. D. Gress: Catalysis of some oxidation reactions. J. B. TuTrLe and L,. 
Yurow: Direct determination of rubber by combustion of the nitrosite. I. K. 
PHELPS and H. E. PALMER: Separation and identification of lactic acid in 
biological mixtures. 

The 273rd meeting was held at the Cosmos Club on October 11, 1917. 
Program: W. D. Coins: Arsenic in sulphured food products. C. C. 
McDonnNELL: Investigations on lead arsenate. F. P. Verrcn: Investiga- 
tions of shoe soling material. 

The 274th meeting was held at the Cosmos Club on November 8, 1917, 
and was devoted to the annual election of officers for the ensuing year. 
The election resulted as follows: President, FREDERICK B. Power; Secretary, 
E. C. McKetvy; Treasurer, F. P. DewEy;.Members of Council of American 
Chemical Society, C. O. Jouns, A. SEIDELL, F. W. SmMITHER, R. B. SOSMAN; 
Members of Executive Committee, F. C. Cook, P. B. DunBar, E. H. INGER- 
SOLL, M. J. INGLE, E. C. Laturop, F. A. WERTZ. 

The 275th meeting was held at the Cosmos Club on November 19, 1917. 
Prof. C. A. Kraus lectured on Laboratory methods and apparatus. 
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The 276th meeting was held at the Cosmos Club on December 13, 1917. 
Program: ATHERTON SEIDELL: Uvtilization of the adsorptive power of fullers’ 
earth for chemical separation. OSWALD SCHREINER: The potash situation in 
relation to food crops. 

The 277th meeting was held at the Cosmos Club on December 18, 1917. 
Prof. W. D. BaNncrort lectured on Contact catalysis. 

The 278th meeting was held at the Cosmos Club on January 10, 1918. 
The retiring president, C. S. Hupson, delivered an address on American 
sources of supply for the various sugars, illustrated with samples of sugar- 
bearing products and purified sugars. 

The 279th meeting was held at the Cosmos Club on February 14, 1918. 
Program: GRINNELL JONES: The work of the Tariff Commission and tts 
relation to the chemical industries. D.B. Jones: The hydrolysis of kafarin. 

The 280th meeting was held at the Cosmos Club on March 14, 1918. 
Program: J. F. Norris: The activity of certain elements in carbon com- 
pounds. H. A. Luss. Determination of the products formed in the chlorina- 
tion of toluene. C.J. West: The chemistry of the unsaturated lipoids. 

The 281st meeting was held at the Cosmos Club on April 11, 1918. Pro- 
gram: C. W. MERRILL: The ammonia program for 1918. E. C. Me- 
Ketvy and A. Isaacs: Non-condensing gas formation in ammomia absorp- 
tion machines: tts cause and prevention. 

The 282d meeting was held jointly with the Washington Academy of 
Sciences at the Interior Department. Prof. A. A. Noyes lectured on The 
nitrogen problem in relation to the war. The lecture has been published in 
the Journal of the AcapEmy.! 

The 283d meeting was held at the Carnegie Institution on November 14, 
1918. Program: RoGER Apams: The preparation of organic chemical 
reagents. C. 1. ALSBERG: The value of a museum of chemical compounds. 
Reports on the general meeting of the Society at Cleveland, Ohio, were 
presented. 

The 284th meeting was held at the Carnegie Institution on December 12, 
1918, and was devoted to the annual election of officers. The following 
were elected: President, ATHERTON SEIDELL; Secretary, E. C. McKeEtvy; 
Treasurer, F. P. Dewey; Members of Council, American Chemical Society, 
C. O. JouNs, JOHN JonNsTON, F. B. Power, F. W. SMITHER, R. B. SosMan, 
F. A. WERtz; Members Executive Committee, W. Buum, F. C. Cook, P. B. 
DunBaR, F. F. FitzGERALD, M. J. INGLE, R. C. WELLS. 

A series of reconstruction proposals, prepared by the local council, were 
approved for submission to the December meeting of the Council of the 
general Society. 

The 285th meeting was held jointly with the Washington Academy of 
Sciences at the Carnegie Institution, on Thursday, January 9, 1919. The 
retiring president of the Chemical Society, Dr. F. B. Power, gave an illus- 
trated address on The distribution and character of some of the odorous prin- 
ciples of plants. ‘This has been published elsewhere.’ 

The 286th meeting was held at the new assembly hall of the Cosmos Club 
on January 23, 1919. Program: W. H. SmituH: Azrplane dopes. R. N. 
HaRGER: The preparation of metol. J. D. Davis: The removal of phos- 
phine from ammonia made from cyanamide. The appointment of the fol- 


! This JouRNAL 8: 381-394. 1918. 
2 Journ. Ind. Eng. Chem. 11: 344-352. 1919. 
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lowing committees was announced: Programs: J. C. HosTETTER, W. M. 
CLARK, F. F. FirzGERALD, L. J. GmLuespreE, C. O. Jouns, G. A. RANKIN, 
E. R. WEAVER, R. C. WELLS, L. E. Wise; Entertainment: F. F. FrrzGERALp, 
F. R. v. BrcHowsky, P. J. Donx, A. M. HEINZELMAN, H. A. Lepper, J. H. 
SHRADER. : 

The 287th meeting was held at the Cosmos Club on February 13, 1919. 
Lieut. Col. A. H. Wuire lectured on The present status of the nitrate industry 
in the United States. 

The 288th meeting was held at the Cosmos Club on February 27, 1919. 
Dr. JOHN JOHNSTON lectured on The National Research Council. A general 
discussion followed on the proposed plans of the Society for compendia of 
chemical and physical constants and for technologic and scientific mono- 
grams. 

The 289th meeting was held at the Cosmos Club on March 13, 1919. 
Col. A. B. LAMB lectured on Chemical protection against poisonous gases. 

The 290th meeting was held jointly with the Washington Academy of 
Sciences at the Cosmos Club, on March 27, 1919. Dr. ARTHUR L. Day 
lectured on Optical glass. An abstract of the lecture has been published in 
the Journal of the ACADEMY.’ 

The 291st meeting was held at the Cosmos Club on April 15, 1919, and 
was devoted to reports on the general meeting of the Society at Buffalo, 
New York, April 7-10, 1919. 

The 292d meeting was held at the Bureau of Standards on April 24, 1919, 
and was preceded by a dinner served at the dining-room in the West Build- 
ing. Dr. W. F. HILLEBRAND described the plans and construction of the 
new Chemistry Building of the Bureau. The remainder of the evening was 
devoted to an inspection of the building and apparatus. 

The 293d meeting was held at the Cosmos Club on May 8, 1919. Program: 
CHARLES L. Parsons: The oxidation of ammonia. ALLERTON S. CUSH- 
MAN: The chemistry of military primers. 

The 294th meeting was held at the Cosmos Club on May 22, 1919. Pro- 
gram: H. D. Grsss: The work of the color laboratory of the Bureau of 
Chemistry. K. P. MONROE: The commercial preparation and some of the 
commercial applications of the enzyme invertase. 

The 295th meeting was held at the Cosmos Club October 9, 1919. Pro- 
gram: E. K. Netson: Vamillyl acyl amides. A. J. Finks: Growth ex- 
periments with the proteins of the navy bean. I. L.. STEELE and F. M. Wasu- 
BURN: A new hexabromide method for linseed oil. W.M. CLARK and F. F. 
ZOLLER: Manufacture of commercial casein. 

The 296th meeting was held at the Cosmos Club on October 23, 1919. 
Program: R. E. Ross, of E. I. Du Pont de Nemours and Company: The 
status and prospects of the dye industry in the United States. 

The 297th meeting was held at the Cosmos Club on November 13, 1919. 
Program: E. T. WHERRY: Crystallography in the service of the chemist. 
E. T. ALLEN: A new method for the study of fumaroles. 

Officers for 1920 were elected, as follows: President, C. O. Jouns; Sec- 
retary, E. C. McKetvy; Treasurer, F. P. Dewey; Members of Council, 
American Chemical Society, W. D. Co.tins, F. B. Powsr, A. SEIDELL, F. 
W. SMITHER, R. B. Sosman; Members Executive Committee, L. H. ADAmMs, 
F. C. Coox, P. B. Dunsar, M. J. INGLE, W. W. SKINNER, R. ©. WELLS. 


’ This JoURNAL 9: 603-604. 1919. 
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The 298th meeting was held at the Cosmos Club at 8 p.m. on Tuesday, 
November 25, 1919. Dr. CHARLES H. Herty, who had just returned from 
Europe, where he had been sent with the approval of President Wilson, to 
secure for the American dye consuming industry a six months’ supply of 
vat dyes from stocks held by the Reparations Commission under the terms 
of the Peace Treaty, addressed the Society on his interesting experiences. 

The 299th meeting was held at the Cosmos Club at 8 p.m. on Thursday, 
December 11, 1919. Mr. R. S. McBrIDE was appointed Secretary pro tem. 
Program: §S. L. Jopipr: The quantitative determination of amino acids, 
polypeptides, and similar compounds, and their relation to certain plant dis- 
eases (illustrated). C.S. Cracor, C. H. Meyers, and C. 8. Tayitor: The 
vapor pressure of ammonia (illustrated). 

The latter part of the meeting was devoted to an appreciation of the life 
and work of the late Secretary of the Society, Mr. E. C. McKEtvy, who 
died on November 29 from burns received in an accident at the Bureau of 
Standards. 

The 300th meeting was held at the Cosmos Club at 8 p.m. on Thursday, 
January 8, 1920. Mr. J. B. REED, of the Bureau of Chemistry, was elected 
Secretary to succeed the late E. C. McKE.vy. 

The meeting was planned as a commemorative meeting, and the papeis 
presented were concerned with the organization and early history of the 
Society. H. W. Witey, formerly chief of the Bureau of Chemistry; F. W. 
CLARKE, of the Geological Survey; and F. P. Dewey, of the Bureau of the 
Mint, gave informal talks, illustrated with early programs, letters, and 
photographs. R. S. McBring, of the Bureau of Standards, outlined the 
work of the Society during the past ten years. 

J. B. Reep, Secretary. 








SCIENTIFIC NOTES AND NEWS 


The Pick and Hammer Club met at the Conference Room of the Geological 
Survey on December 18, 1920, at 8 p.m. The following papers were pre- 
sented: A. H. Brooks: The Society of Economic Geologists; its origin and 
its proposed scope of work. Davin Wuire: Recent meetings and scope of 
some kindred societies. W.C. MENDENHALL: Land classification work under 
the recent leasing bill. 

The Washington Branch of the Society of American Bacteriologists met 
on December 20 at the District Building. Papers were presented by CHARLES 
‘THom, RutH B. Epmonpson, C. L. McArtuur, W. D. BIGELow, and P. H. 
CATHCART. 

The Agricultural History Society met on December 16 at the Public 
Library. G. K. Hoimgs spoke on The history of tobacco and O. C. STINE on 
Agriculture of the Plymouth Colony. 


Engineering Council held its last meeting in Washington on December 
16, having recommended to its parent body, the United Engineering Society, 
that it be discharged from service and that its current and unfinished busi- 
ness be referred to the new American Engineering Council, the governing 
body of the recently organized Federated American Engineering Societies. 


Dr. W. W. CosLentz of the Bureau of Standards has been awarded the 
Janssen medal of the Académie des Sciences, Institute de France, for his 
work on the infra-red radiation from terrestrial sources and from stars. 


Mr. ALFRED N. Finn, who resigned from the Bureau of Standards in 1919, 
was reappointed to the chemical staff of the Bureau in October. 


Mr. F. F. FitzGERALp resigned from the staff of the National Canners 
Association Laboratory in November to accept a position with the American 
Can Company at 120 Broadway, New York City. 

Mr. M. G. GuLLey has been appointed assistant geologist in the U. S. 
Geological Survey, and has been temporarily assigned to assist Mr. F. L. 
RANSOME in field work in the Oatman District, Arizona. 


Mr. WALTER A. HuLL, formerly in charge of the work on fire-resistive 
properties of materials at the Bureau of Standards, has been placed in charge 
of the work on optical glass in the Division of Ceramics of the Bureau. 


Mr. W. E. Myer of Nashville, Tennessee, was in Washington in Decem- 
ber preparing a report for the Bureau of American Ethnology on his archeo- 
logical field work of last summer in the Cumberland Valley. 





se PERRIN man. 





